. CNTs are usually functionalized to generate defects on the sidewalls and can provide sites for the coordination chemistry. functionalization via conventional methods require additional days of reaction time. So, regarding the time consuming process of carbon nanotube functionalization via conventional methods, we decided to use microwave radiation for modification of MWNT-COOH. Functionalization under microwave radiation is known to be somewhat different, faster and more efficient than conventional chemical method [11] [12] .In this paper, we are mainly concerned with the microwave-assisted chemical functionalization of MWNTs containing amine groups by modifying the MWNTs with derivatives of Amino uracil and by this functionalization, MWNT solubility increased and active sites for further reactions are provided.
EXPERIMENTAL
All reagents and solvents were obtained from Merck Chemical Inc and MWCNT-COOH (95% purity, 20-30 nm; Netvino Co. Ltd) were purchased and used as received. The FT-IR spectra were recorded using KBr tablets on a Nexus 870 FT-IR spectrometer (Thermo Nicolet, Madison, WI). FTRaman spectra were recorded on 960 ES, 1064 Thermo Nicolet. SEM measurement was carried out on the XL30 electron microscope (Philips, Amsterdam, Netherlands) for study the morphology of the MWCNTs. Elemental analyses of carbon, hydrogen, nitrogen and sulphur were performed using a Series ™™ 2400(Perkin Elmer, Waltham, MA) .
Preparation derivatives of Amino uracil
We have found that the microwave assisted of reaction urea (1 mmol) with cyano acetic acid (1 mmol) under solvent-free conditions results in rapid formation of the corresponding Amino uracil (Figure1).The products were easily obtained by addition of water to the reaction mixture and recrystalization of crude products from ethanol. 13 6-amino uracil, was obtained in 78% yield, as white powder, m.p>200 °C. IR: 3420, 3345 (N-H), 1660 (C=O), 1619, 1528 (C=C),
Preparation of MWNT-Amino uracil derivative
50 mg of the MWNT-COOH were mixed with 150 mg Amino uracil derivative and then sonicated in 20 ml of DMF for 30 minutes. Subsequently, the mixture was loaded into an extraction vessel and exposed to 300 W microwave irradiation for 30 min in several step mode. Then the reaction mixture was allowed to cool down and the mixture was filtered and washed thoroughly with ethyl alcohol and THF. Thus, the black solid was vacuum dried at room temperature for 6 hours.Corresponding chemical reaction is illustrated by Figure 2 .
RESULTS AND DISCUSSION
Raman spectra offer useful information concerning the slightly structural changes of MWNTs, especially the changes owing to significant sidewall modification. As can be seen in Figure 3 , the characteristic peaks of MWNT tangential modes, namely the D band at around 1339 cm" 1 and the G band at around 1596 cm"1 slightly changed. The frequencies of products are lower than that of MWNT-COOH, owing to the conjugated effect of uracil derivative [14] [15] [16] . We observed an increase in the ratio of intensities ID/IG, from 0.68 to 1.15 in MWNT-Uracil derivative. This indicates an increased disorder of the graphitic structure of the modified nanotubes, which shows that the nanotubes were covalently modified. Table 1 . Apart from the carbon values, the atomic percentages of hydrogen, nitrogen and sulphur of B (as compared with A) indicated that A is functionalized with Amino uracil derivative.
A dispersion test gives a fair idea whether the modification on the carbon nanotubes has been achieved or not. Figure 6 presents a photograph of two vials containing MWNTCOOH and MWNTAmino uracil dispersed in deionized water. As can be seen from Figure 6 , MWNT-COOH are insoluble in deionized water while the modified CNTs can be directly dispersedin deionized water (without sonication) homogeneously and no precipitation was found even after it was sealed for 1 month at room temperature.
CONCLUSIONS
Many potential applications of carbon nanotubes often need them to be prior purified and functionalized. We have introduced Amino uracil derivative derivatives onto the surface of nanotubes under microwave radiation. The functionalized MWNTs was confirmed by Raman spectroscopy, FT-IR spectroscopy, elemental analysis and SEM images. The results show successful functional groups and by this functionalization, MWNT solubility increased and active sites for further reactions are provided.
